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ABSTRACT
Evaluation of Pedestrian Countdown Signals in the Las Vegas Metropolitan Area
by
Kondala Rao Mantri
Dr. Shashi S. Nambisan, Ph.D., P.E., Examination Committee Chair 
Professor, Department of Civil and Environmental Engineering 
University o f Nevada, Las Vegas
An evaluation of the effectiveness of pedestrian countdown signals is presented in this 
thesis. This is based on an evaluation of the behavior of pedestrians and motorists at 
selected intersections in the Las Vegas metropolitan area. A series of surveys and 
pedestrian interviews were used to evaluate the behavior of pedestrians and motorists. 
Statistical analyses of the data indicated that the countdown signals are able to provide 
pedestrians valuable information that enhances the safety of the crossing maneuver. The 
study also indicates that the presence of a countdown timer helps the pedestrians to better 
understand the meaning of the “Flashing D on’t W alk” sign. The study indicates that the 
countdown timers have helped reducing the number of pedestrians trapped in the middle 
of the street. The pedestrian interviews revealed that most of the pedestrians correctly 
interpreted the meaning of the “Flashing D on’t W alk” sign and the “countdown clock”. 
Analysis of data pertaining to motorist behavior was inconclusive. No conclusion can be 
made on the affect of countdown timers on the motorist behavior.
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CHAPTER 1
INTRODUCTION
Motivation
Clark County, Nevada, which includes Las Vegas metropolitan area, has been the 
fastest growing metropolitan area in the country, with almost an 84 percent increase in 
population since 1990 (http://www.censusscope.org/us/m412G/chart_popl.html). The 
growth in population has a direct im pact on travel demand, construction and maintenance 
of various transportation related infrastructure facilities, and traffic safety. Pedestrian 
safety has been a growing concern in Clark County, which has witnessed a surge in the 
pedestrian related accidents in the recent years. This is especially true in the resort 
corridor and other commercial districts. Due to this increasing concern on pedestrian 
safety in the region, pedestrian countdown signal which is a new design concept is being 
used with the intent to enhance the effectiveness of pedestrian signals and to help the 
pedestrians clear the crosswalk before the signal changes. M any of these countdown 
signals have been installed in the Las Vegas metropolitan area. M ost of the installations 
are in the City o f Las Vegas in the downtown area.
A countdown signal is a pedestrian signal that displays flashing numbers that 
countdown the time remaining until the end of the Flashing D on’t W alk (FDW) sign.
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The countdown that can start at the onset of either W alk sign or the Flashing D on’t 
W alk sign displays, reaches zero at the onset of D on’t W alk sign. Figures 1 and 2 depict 
the pedestrian countdown signal with the countdown starting at the onset of W alk sign 
and Flashing D on’t W alk sign. The duration o f the countdown will be more than or equal 
to the pedestrian clearance interval depending whether the countdown starts with the 
W alk sign or the Flashing D on’t W alk sign. The duration may vary according to the 
traffic signal timing practices at different sites.
Figure 1 Countdown tim er starting with W alk sign
Figure 2 Countdown timer starting with FDW sign
The first Countdown signal in United States of America was installed in Sacramento, 
California in 1998 (Botha et al. 2002). Since then, many cities have installed these 
countdown signals. In the Las Vegas metropolitan area these signals were first installed 
by the City of Las Vegas in the downtown area. The City of Henderson followed with 
installations at two of the intersections. All the signals installed in the Las Vegas
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
metropolitan area have the countdown timer accompanying the Flashing D on’t W alk 
Sign.
Research Objectives
The objective o f the current research is to evaluate if the countdown pedestrian 
signals help enhance the safety of the pedestrians crossing the street. Providing this 
additional information on pedestrian clearance time will help the pedestrian decide 
whether to start crossing or wait for the next signal prior to initiating the crossing 
maneuver. The evaluation was done after a series o f pedestrian surveys and pedestrian 
interviews. These pedestrian surveys were conducted at 17 sites in the Las Vegas 
metropolitan area where these signals have been installed and three of the sites where the 
regular pedestrian signal was still in use. The following tasks were performed for the 
evaluation of the effectiveness of the countdown signals.
1. Data Collection -  The data collection includes observing the pedestrians, 
pedestrian input on the signal, and behavior of the motorists to the signal.
2. Analysis of data -  M easures of effectiveness are pedestrian related and are 
analyzed using the characteristics of the pedestrians such as gender, age group 
and ethnicity.
3. Statistical Analysis of data -  Hypothesis testing to see the difference between two 
population proportions is used for statistical analysis. Any appropriately 
performed test o f statistical significance lets you know the degree of confidence 
you can have in accepting or rejecting a hypothesis (whether the countdown 
signal is effective).
4. Conclusion and Recommendations
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Study Area
Las Vegas was not recognized as a city until the early twentieth century. Following 
World W ar II, lavishly decorated resort hotels and gambling casinos offering top-name 
entertainment came into existence in the Las Vegas valley. Tourism and entertainment 
took over as the largest employer in the valley. A majority of the population and 
economic growth in this area has occurred over the last 20 years. According to the Las 
Vegas Convention and Visitors Authority over 35.5 million people have visited Las 
Vegas in the year 2003, contributing about 32 billion dollars to the local economy.
Figure 3 depicts the Las Vegas M etropolitan Area, which includes City of Las Vegas, 
City of Henderson, City o f North Las Vegas and Boulder City. There is also a substantial 
portion o f land that is managed by the county, which is referred as Unincorporated Clark 
County. According to the State of Nevada, Demographer, the population in the study area 
is 1.63 million (http://www.nsbdc.org/demographer/pubs/).
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CHAPTER 2
REVIEW  OF RELATED LITERATURE
This chapter presents the Nevada Revised Statues amendment for right of way of 
pedestrians in crosswalk (Chapter 384-325, 2003) and other existing literature pertaining 
to the effectiveness of the countdown signals. Since the concept of countdown signals is a 
relatively new area of research, not many citations were found on the topic.
Nevada Revised Statutes -  Chapter 384-325, 2003 amendment (NRS 384-325) for 
right of way of pedestrians in crosswalk states that
a) W hile the “W alk” or “W alking Person” indication is illuminated, pedestrians 
facing the signal may proceed across the roadway in the direction o f the signal 
and must be given the right-of-way by the drivers of all vehicles.
b) W hile the “D on’t W alk” or “W ait” or “Upraised Hand” indication is 
illuminated, either steady or flashing, a pedestrian shall not start to cross the 
roadway in the direction of the signal, but any pedestrian who has partially 
completed his crossing during the “W alk” indication shall proceed to a 
sidewalk, or to a safety zone if one is provided.
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c) W henever a signal system provides a signal phase for the stopping of all 
vehicular traffic and the exclusive movement of pedestrians, and “W alk” and 
“D on’t W alk” indications control pedestrian movement, pedestrians may cross 
in any direction between com ers of the intersection offering the shortest route 
within the boundaries of the intersection when the “W alk” indication is 
exhibited
Treatment of pedestrians at signalized intersections should address various pedestrian 
needs for safely crossing the road. Previous studies indicate that the conventional 
Flashing D on’t W alk signals are often misunderstood by people (Botha et al 2002). The 
major cause of complaint is the pedestrian confusion about the operation and meaning of 
the pedestrian signal indications. A traffic control device as defined in the Manual of 
Uniform Traffic Control Devices (MUTCD for Streets and Highways, 2003 Edition) is to 
convey a clear, simple meaning. Many experimental signals such as the Dynamic 
Pedestrian Signal and the Three-color pedestrian signal have been evaluated (Zaidel and 
Hocherman, 1997). The results showed that the standard pedestrian signals are more 
respected. The Pedestrian Countdown Signal was introduced to address the issue of 
reducing public confusion about misunderstanding of the FDW signal.
Previous studies indicate that pedestrians often misinterpret the message sent by the 
FDW signal (Botha et al 2002). Some people perceive the flashing hand symbol to mean 
that they still have time and therefore can enter the intersection, whereas others return to 
the origin curb. Hence, to reduce the public confusion on this issue, the countdown 
signals were introduced.
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A study by the San Jose State University in conjunction with City of San Jose 
Department of Transportation (Botha, Zabyshny, Nix, Rodriguez, and Northouse, 2002) 
showed that the pedestrians interpreted the meaning of the FDW  sign better when used 
along with the countdown timer. The study also suggested that there is not much of a 
difference in the motorist behavior with the installation of pedestrian countdown signals. 
The change observed in the pedestrian-vehicle conflict study before and after the 
installation was found to be relatively small. The real benefit of the countdown signal can 
be evaluated by the pedestrian-related crashes. Since these crashes are rare occurrences, 
determining the benefits in a short term is difficult. The study also suggested educating 
the public on the meaning o f the countdown display.
In another case study for the Florida Department o f Transportation (Huang and 
Zegeer, 2000), the effects of the countdown signals were studied in Lake Buena Vista, 
Florida. Pedestrian compliance with the walk signal, pedestrians who were out o f time 
when crossing, and pedestrians who started running when the FDW  sign appeared are the 
three measures identified by the study to evaluate the effectiveness of the pedestrian 
countdown signal. The study showed that the countdown signal had both positive and 
negative effects on pedestrian behavior. This study suggested using alternatives such as 
longer walk clearance intervals, exclusive pedestrian signal phasing, and refuge islands at 
signalized intersections to enhance pedestrian safety. The results depict that these 
countdown signals are encouraging more people to enter in to the street during the FDW  
sign, who would otherwise wait for the next walk signal without the countdown timer. 
Hence the authors did not favor the countdown signals to be installed for improving 
safety at standard intersections in Florida.
8
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Chester and Hammond (1998) performed an evaluation of pedestrian understanding 
of the countdown signal at a busy intersection in Orlando, Florida. A pedestrian survey 
questionnaire was prepared to test the understanding of the signal for pedestrians from 
both the United States and other countries. The questionnaire was given to over 50 
respondents during a two-day period. The results suggested that a majority of the 
pedestrians understood the meaning of the countdown timer. They also suggested 
including Light Em itting Diode (LED) displays that will read “Seconds to cross” or 
“Seconds remaining” for better understanding of the pedestrians.
Mortimer (1973) addressed the behavioral evaluation of pedestrian signals. 
Observations of pedestrians were made at intersections with and without pedestrian 
signals. The study focused on the type of pedestrian crossing (legal or illegal), type of 
pedestrian arrival (successful when the pedestrian reaches the curb when the traffic signal 
is green or unsuccessful when the signal is red), and pedestrian crossing mode (run or 
walk). These measures are intended to show how the pedestrian signal affects the 
pedestrian observance and their safety. The study showed that the pedestrian signals 
produced improved compliance and more information to pedestrians, resulting in lower 
crossing hazard rate.
Baranowski and Lalani (1993) discussed the different ways of reducing public 
confusion about the use of pedestrian signals. The study was focused on the city of San 
Buenaventura. Based on the various efforts made to reduce public confusion about the 
use of pedestrian signals, the authors suggest public education using educational 
brochures and signs at signalized intersections, and conversion of the pedestrian signals 
to symbols as means to enhance pedestrian safety.
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Farraher (1999) performed market research and evaluated the pedestrian countdown 
indication for the M innesota Department of Transportation. Pedestrians were interviewed 
at intersections before and after the installation of pedestrian signals. The research 
indicated that the pedestrians over the age of 16 understand signals well
VanHouten et al. (1999) examined the use of animation in Light Em itting Diode 
(LED) pedestrian signals to improve pedestrian safety. A study was conducted at two 
signalized intersections in Clearwater, Florida. The purpose of this study was to exam ine 
the use of animated eyes to reduce conflicts between pedestrians and right turning traffic. 
The study indicated that many of the respondents understood the meaning of the 
animated eyes and also the reaction to the signal was positive. The respondents suggested 
that such animated eyes displays be implemented elsewhere.
Zaidel and Hocherman (1997) discussed the safety of pedestrians crossing at 
signalized intersections. This study was conducted in Israel. The primary purpose o f the 
study was to compare the level of safety o f three pedestrian crossing provisions in urban 
signalized intersections. This study stated that the concern with pedestrian safety at 
signalized intersections revolves around vehicle turning movements. Left turning 
movements are considered more hazardous then right turn movements. They also 
identified that a right turn maneuver on red poses a relatively high hazard index.
From the existing literature it is evident that the countdown signal is found to be 
useful in improving the pedestrian understanding of the signal. In a case study perform ed 
by Huang and Zegeer, the countdown timer is found to be encouraging more pedestrians 
to start crossing the street on the FDW  sign. Hence it can be concluded that there are 
mixed feeling about the pedestrian countdown signal. Use of LED signals is suggested
1 0
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for better visibility of the countdown timer. Public education is also suggested to improve 
the awareness o f the pedestrians.
The efforts to date to evaluate the effectiveness of Pedestrian Countdown Signals can 
be enhanced by a more comprehensive study which would consider not only the 
pedestrian behavior, but also those o f the motorists. Obtaining direct feedback from the 
pedestrian would also help better evaluate the pedestrian understanding of the countdown 
timers. Comparative analysis of countdown timers with the traditional signals is also 
warranted. These are the topics o f the research presented in this thesis.
11
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CHAPTER 3
METHODOLOGY 
Basic Approach of Evaluation
The primary purpose of the project is to evaluate the effectiveness of the pedestrian 
countdown signals. For the evaluation process information regarding the pedestrian and 
motorist behavior towards the countdown signal is needed. The following measures are 
used to determine the effectiveness of pedestrian countdown signals.
• Observed pedestrian behavior at intersections.
• Pedestrian understanding of the signal
• Pedestrian feedback on the effectiveness of countdown signal (surveys) 
Using the pedestrian and motorist information obtained, various analyses were
performed to evaluate the effectiveness of pedestrian countdown signals 
Demographic Analysis:
• Pedestrian behavior at sites with and without the countdown signals is 
observed based on gender, age group and ethnicity.
Statistical analysis:
• The two proportion test is performed to determine if there is a change in 
the behavior o f pedestrians at different locations due to the installation of 
countdown signals.
12
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Graphical analysis:
• Graphical analysis is performed to observe the difference in motorist 
behavior based on the site characteristics and the countdown signals. 
Regression analysis is performed on the graphs plotted to observe the 
relationship between motorist behavior and site characteristics
Collection of Data
Observing pedestrian behavior is an important part in the evaluation of the countdown 
signal. The best way to study pedestrian behavior is to conduct field observations. The 
present research focuses on gaining an understanding of the performance of the 
countdown signal based on various issues. The following are the issues addressed in the 
present study
1. Does the countdown signal help pedestrians in getting out of the street before they 
are exposed to danger from on coming vehicles?
2. Does the pedestrian countdown signal cause pedestrians to leave the curb during 
the flashing don’t walk signal because they think they can clear the intersection?
3. Does the countdown signal improve safety?
The data required to evaluate the issues mentioned above were collected using 
surveys. Data were collected in the morning (7:00 -  9:00 AM) and evening (4:00 -  6:00 
PM) peak hours of traffic. It was observed that the pedestrian traffic is higher even after 
6:00 PM. Hence the evening observation time was extended till 8:00 PM. The peak 
pedestrian traffic hours are different based on the climatic conditions, location 
(residential, commercial etc.), and pedestrian characteristics. Table 1 shows the sample 
survey sheet used for field observations.
13
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The data were collected at 20 different locations in three phases. D ata were collected 
at locations with and without the countdown pedestrian signals. The scheduled locations 
are listed in Table 2. The first phase of surveys was conducted at three o f the study sites 
in June/July 2003. The second phase o f surveys was conducted from the September 12, 
2003 till the October 4, 2003 and covered 10 of the 20 sites. The third phase was from 
November 22, 2003 to Decem ber 6 , 2003. These sites were selected based on the actual 
deployment of pedestrian countdown signals. The days for data collection were 
determined based on the land use characteristics. For example, for the sites near the 
casinos and shopping malls data were collected on a weekend day as it is expected to 
have more pedestrian traffic on these days. The data were collected with the help of 
students working at the UNLV Transportation Research Center. Along with these surveys 
pedestrian interviews were also conducted to obtain feedback from the people using these 
countdown signals. These pedestrian interviews were conducted along with the second 
phase of surveys. Figure 1 shows the sample sheet used for the user interviews.
Field surveys were also conducted to get the information of the widths of the roads at 
all the intersections. Apart from the field observations the intersections were also 
recorded using a camcorder. The video data were copied on to CDs and was backed up. 
Some of the problems encountered during the field observations are listed next
1. Due to safety reasons the survey was stopped before the end of the scheduled shift at 
one of the sites.
2. The area covered for manual observations is much larger than the video display area.
3. At one of the sites the pedestrian traffic is higher than the capacity of two people. The 
total observations at that site may not be the exact representation o f the data
14
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4. The demographic categorization by age group may not represent the exact age of 
pedestrians, as the age can be estimated differently by each person based on 
individual judgment.
15
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Table 1 Sample observation sheet used for field surveys
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# Time S treetC rossed
Ped
Ethnicity
C rossing
Direction
Waiting
Duration
Wating
for
Signai
C rossing  
D istance 
From X- 
Waik
Yield for 
Vehicles
illegal
S tart Conflict
P u rp o se
of
C rossing
P edestrian  Age
< 18 1 9 -5 5 > 55
Table 2 Scheduled locations for field observations
Site# Location Jurisdiction Survey Dates Survey Day
1 Flamingo Road - Koval Lane CC
17-Jul-03
18-Jul-03
Thursday
Friday
2 Maryland Parkway - Sierra Vista Drive c c
19-Jul-03
21-Jul-03
Saturday
Monday
3 Las V egas Boulevard - Lake M ead Boulevard CNLV
22-Jul-03 
24-Jul-03
Tuesday
Thursday
4 Las V egas Boulevard - Bellagio Drive CC 12-Sep-03 Friday
5 Tropicana Avenue - Island W ay CC 13-Sep-03 Saturday
6 Horizon Ridge - Carmel Valley COM 15-Sep-03 Monday
7 Warm Springs Road - Valle Verde COH 17-Sep-03 W ednesday
8 Las V egas Boulevard - Stewart Avenue CLV 19-Sep-03 Friday
9 Fremont Street - Fourth Street CLV 19-Sep-03 Friday
10 Fremont Street - Main Street CLV 20-Sep-03 Saturday
11 Las V egas Boulevard - Carson Avenue CLV 26-Sep-03 Friday
12 Las V egas Boulevard - Fremont Street CLV 27-Sep-03 Saturday
13 Las V egas Boulevard - Bridger Avenue CLV 27-Sep-03 Saturday
14 Main Street - Carson Avenue CLV 22-NOV-03 Saturday
15 Main Street - Stewart Avenue CLV 22-NOV-03 Saturday
16 Main Street - Bridger Avenue CLV 28-NOV-03 Friday
17 Fourth Street - Bridger Avenue CLV 28-NOV-03 Friday
18 Fourth Street - Stewart Avenue CLV 29-NOV-03 Saturday
19 Main Street - Ogden Avenue CLV 5 -D ec-03 Friday
20 Las V egas Boulevard - Ogden Avenue CLV 5-Dec-03 Friday
17
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Evaluation of Pedestrian C ountdow n Signals in Las Vegas M etropolitan Area
N ovem ber 2003
User Interview Sheet
1. W hich signal do you like m ore?
T he P edestrian  C ountdow n Signal
T he Standard Pedestrian Signal
2. W hat does this sym bol m ean w hen its flashing?
O Stop  crossin g  and run to the nearest crossw alk  
O D o n ’t start cro ssin g
3. W hat does the tim e on the countdow n clock mean?
O T im e left to cross the road  
O T im e left b efore  n ex t w alk  sign  appears
4. W hich one of the signals is easier to understand?
5. Do you think the new countdow n tim er signals are helpfu l in im proving  
safety com pared to the standard pedestrian signals?
O Y es  
O N o
6. Do you have any com m ents regarding pedestrian signal operations?
Figure 4 Sample user interview sheet
18
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demographic analysis at one of the sites is shown in Table 3. The table summarizes the 
total number of pedestrians starting crossing on W alk, D on’t W alk, FDW signs and also 
the number of pedestrians trapped in the middle for each demographic category and time 
period of survey. The num ber of pedestrians complying with the signal is the number of 
pedestrians starting to cross the street on the W alk sign. The number of pedestrians not 
complying with the signal is the sum of pedestrians starting to cross the street on D on’t 
W alk sign and FDW  signs. The table also provides the number of pedestrians trapped in 
the middle irrespective of the pedestrian complying or not complying with the signal. 
This demographic information is used to calculate the overall rates of measures o f 
effectiveness at treatment and control sites. The demographic information is also used to 
plot the difference in pedestrian behavior by gender, age group and ethnicity. These plots 
are used to find out the differences in pedestrian behavior by each demographic category.
20
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Table 3 Sample demographic analysis at Flam ingo Road / Koval Lane intersection
Pedestrians Conçlying 
with the Signal
Pedestrians 
Starting 
crossing on
Pedestrians 
Starting 
crossing on
Pedestrians 
trapped in the 
middle
Yes No Don’t walk FDW sign
7-9 AM 157 12 8 4 12
G Male 4-6 PM 241 17 17
0 3
E 6-8 PM 251 20 19 1 8
N Tiitsd 648 49 44 ■ 5 23
D 7-9 AM 71 3 2 2 2
E
Female 4-6 PM 117 4 4 0 1R 6-8 PM 156 7 6 1 3
Total 343 14 11 3 6
7-9 AM 10 2 0 2 1
\ < 18 Years 4-6 PM 22 0 0 0 0
Q 6-8 PM 42 3 3 0 1
E Total 73 5 3 2 2
7-9 AM 181 10 8 2 11
Q 18-55 4-6 PM 289 21 21 0 3
R
O
u
p
Years 6-8 PM 254 19 18 1 7
Total 723 49 3 21
7-9 AM 37 4 2 2 3
> 55 Years 4-6 PM 47 1 1 0 16-8 PM 111 5 4 2 4
Total 195 10 6 4 8
7-9 AM 135 10 8 3 8
Caucasian 4-6 PM 197 11 11 0 1
6-8 PM 274 16 13 3 7
E Total 605 37 32 5 16
T 7-9 AM 39 3 2 1 3
H African 4-6 PM 41 4 4 0 2
I American 6-8 PM 36 5 5 0 1
N Total 115 12 11 1 6
I 7 -9 AM 35 1 1 0 2
C Hispanic 4-6 PM 106 6 6 0 0I 6-8 PM 76 5 5 0 2
T Total 217 l l 11 0 4
Y 7-9 AM 19 2 0 2 2
Others 4-6 PM 14 1 1 0 1
6-8 PM 21 1 1 0 1
Total 54 3 2 2 4
21
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Statistical Analysis:
The purpose of the statistical analysis is to determine if the pedestrian countdown 
signals are helpful for pedestrians. For the purpose of the statistical analysis, the number 
of pedestrians starting to cross the street on the D on’t W alk sign and the FDW  sign are 
combined and termed as pedestrians not complying with the signal. Pedestrians not 
complying with the signal are considered as the number of failures, whereas the 
pedestrians complying with the signal (starting cross the street on W alk sign) are 
considered successes. The test is to observe the different between the proportions of 
successes in the two populations (control and treatment sites).
The data on the number of successes from two independent populations (treatment 
sites, Y) and control sites, Yz) is available. Let treatment sites be population 1 (n,) and 
control sites population 2 (na). The proportions of successes for both the groups (p i, p2) 
are obtained. A hypothesis test of the difference between the two proportions is 
conducted at certain level of confidence. This test is performed using MINITAB 14. The 
p-value obtained from the output of MINITAB 14 is used to either accept or reject the 
null hypothesis. Similar test is conducted for the total number of pedestrians trapped in 
the middle.
Two Proportion Test -  The data is the number of successes in two independent binomial 
populations Y | -  b (ni, p ,) and Y 2  -  b (nz, P2 ). n, and n2 are the populations which are 
adequately large and not necessarily equal. The test is to compare the two population 
proportions pi and p 2 . Data for the analysis can be either raw or summarized. For the 
present analysis summarized data is used, as the data on the number of trails and events is 
available. The analysis is performed at a 95% level of significance.
22
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The null hypothesis for the test is that the two population proportions differ by a 
known amount 5o
Ho: P 1-P2  = Ô0
The next step is to decide if the alternative hypothesis should be one-sided or two- 
sided. For the present analysis the alternative hypothesis is one sided 
H i :  P 1 -P 2  >  80
To test the null hypothesis that the two population proportions are the same, a test 
statistic that normalizes the difference needs to be identified. The standardized test 
statistic is com puted in different ways depending on whether ôo=0 or not. If 5q=0 then 
pi=P2 . The pooled estimate of p is obtained as
M, +»2
Where Yi = N um ber of successes in population 1 ni = population 1 
Y 2  = Number of successes in population 2 n 2  = population 2 
This pooled estim ator is used to estimate standard error of the difference
V n, V n, n.
The test statistic is then obtained using the following equation
7 -  P i - P 2
The p-value value is obtained by assuming approximate normal distribution. The
approximation of the b (n, p) to normal distribution is justified if the values of n and p
satisfy np > 10 and also n (l-p ) > 10. The decision to reject the null hypothesis (Ho) or fail
to reject it can be based on the p-value and the chosen level of significance. If the p-value
23
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is less than or equal to the level of significance, the null hypothesis Ho is rejected; if it is 
greater than the level of significance, then the null hypothesis Ho is accepted. A sample 
calculation o f the statistical analysis is performed below.
Sample Calculation I
Consider the total num ber o f male pedestrians complying with the signal (starting 
crossing on walk sign) at the control and treatment sites. The two proportion test will be 
used to determine if  there is a statistical difference between numbers o f male pedestrians 
at the control and treatment sites. This test for significance is performed at the 0.05 level. 
Summarized Data -  Y, = 7,858 ni = 9,765 p, = 0.8047 
Y 2 = 1,796 U2  = 2,224 p 2  = 0.8075 
The null and alternate hypotheses are stated below 
Ho: pi-p2 = 0 
H]: p i -p 2 > 0
The summarized data is entered in MIN1TAB14 and the result is obtained as follows 
Test and Cl for Two Proportions
Sample X N Sample p
1 7858 9765 0.804711
2 1796 2224 0.807554
Difference = p (1) - p (2)
Estimate for difference: -0.00284326
95% lower bound for difference: -0.0180945
Test for difference = 0 (vs > 0): Z = -0.31 P-Value = 0.620
The p-value is greater than 0.05 and hence we accept the null hypothesis. Thus, we 
can conclude the two proportions are statistically same.
24
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Graphical Analysis:
The graphical analysis takes a look at the effect of the site characteristics and the 
countdown signals on the motorist behavior. Data on the number o f vehicles at all the 
intersections were recorded using the videos recorded at each of the study intersections. 
The data include all the vehicular movements including the turning movements at an 
intersection. The number o f vehicles yielding to pedestrians, num ber of vehicles crossing 
the stop bar during the Amber and Red phases, and number o f conflicts (potential 
conflicts which included evasive action either by pedestrian or by motorist) were also 
observed. Graphs were plotted to see how the motorist behavior is affected by the site 
characteristics. Regression analysis is performed on these plots to take a look at the 
relation between the two variables.
Sample Analysis
Regression analysis is perform ed in M icrosoft Excel to find out the relation between the 
width of the street and the percent of pedestrians complying with the signal. A fitted line 
is plotted and the regression analysis is performed. The results are as follows
Regression Statistics
Multiple R 0.68
R Square 0.47
Adjusted R Square 0.38
Standard Error 0.06
Observations 8
Coefficients Standard Error t Stat P-value
Intercept -0.11 0.09 -1.20 0.27
X Variable 1 0.00 0.00 2.29 0.06
df SS MS F Significance F
Regression 1 0.02 0.02 5.24 0.06
Residual 6 0.02 0.00
Total 7 0.04
25
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Relation between percent pedestrians trapped and the width 
of the street
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Width of the street
Figure 5 Relation between percent pedestrians trapped and the width of the street
From the regression analysis it can be deduced that there is no relation between the width 
of the street and the percent of pedestrians trapped in the middle.
26
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Limitations of the Study
The following are the limitations that need to be acknowledged and addressed regarding 
the present study.
• The age o f pedestrians is just an estimate based on individual judgment.
• The control and treatment sites are not entirely similar in their characteristics. 
These differences can be partially accounted for by normalizing the data from 
these sites. Using rates o f pedestrian and motorist behavior is one method for such 
normalization. This process is used in the study.
• The data on the motorists is not the exact representation of the number o f vehicles 
at the study sites as the area covered for manual observations is larger than that 
captured using the video cameras. The data obtained from the video logs 
underestimated the vehicular traffic counts.
• The numbers of pedestrians at each of the sites is the total pedestrians that can be 
observed by two persons during the time period o f survey. In some instances, 
because of the large volume of pedestrians the observers were not able to count 
every pedestrian which resulted in an undercounting of the actual number of 
pedestrians. This problem is limited to two sites and only during the evening 
observation periods.
27
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CHAPTER 4
DESCRIPTION OF STUDY SITES
A number of candidate sites were identified which have countdown signals installed. 
Based on a field survey of these sites, twenty sites were selected for the study. O f the 
twenty, four are control sites where there are no countdown signals and sixteen treatment 
sites where the enforcement of the countdown signal was implemented. The sites are 
located across the Las Vegas Metropolitan Area. Table 4 lists the control and treatment 
sites.
Table 4 List of Control and Treatment sites
Control Sites Treatment Sites
Las V egas Blvd - Bellagio Dr Tropicana A ve  - Island W ay
Las V egas Blvd / Lake M ead Blvd Horizon Ridge - Carmel Valley
M aryland Parkway / Sierra Vista Dr W arm Springs - Valle Verde
Flamingo Road K oval Lane Las Vegas Blvd - Stewart A v e
Fremont Street - Fourth Sreet
Fremont Street - Main Street
Las Vegas Blvd - Carson A v e
Las Vegas Blvd - Fremont Street
Las Vegas Blvd - Bridger A ve
Main Street /  Carson A ven u e
Main Street /  Stewart A ven u e
Main Street /  Bridger A ven u e
Fourth Street /  Bridger A ven u e
Fourth Street /  Stewart A ven u e
Main Street / Ogden A ven u e
Las Vegas Blvd /  O gden A ven u e
28
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Table 5 summarizes the characteristics such as, number of lanes, speed limit, width of 
the street and type o f signal for all the study intersections. The type o f signal is found to 
be varying by each approach in an intersection. Hence, the type of signal is listed by 
approach at each intersection. The number o f lanes of each street is exclusive of the turn 
lanes at the intersections. Table 6  provides the key observations at each of the study 
intersections.
An example o f the detailed site characteristics including a brief discussion o f the key 
observations at a site is presented next for the intersection of W arm Springs Road and 
Valle Verde. Similar details for the rest of the study intersections are presented in the 
Appendix I -  Site Characteristics and Key Observations at Study Sites
29
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Table 5 Summary of study sites
Location 
Street (1) /  Street (2)
Speed Limit
Width
Number of Type of Signal
Site# Jurisdiction (mPh) Lanes Street 1 Street 2
Street 1 Street 2 Street 1 Street 2 Street 1 Street 2 SB NB WB EB
1 Las Vegas Blvd / Bellagio Drive* CC 30 15 120 100 8 6 Prot Prot Prot Prot
2 Koval Lane / Flamingo Road* CC 30 35 90 100 4 6 Prot Prot Prot Prot
3 Las Vegas Blvd / Lake Mead Blvd* CNLV 35 35 90 120 4 6 Prot Prot Prot Prot
4 Maryland Parkway / Sierra Vista Dr* CC 30 25 90 50 6 2 Prot/Perm Prot/Perm Perm Perm
5 Warm Springs / Valle Verde COH 40 25 90 70 4 4 Prot/Perm Prot/Perm Prot/Perm Prot/Perm
6 Carmel Valley / Horizon Ridge COH 25 40 60 90 2 4 Perm Perm Prot Prot
7 Las Vegas Blvd / Carson Avenue CLV 30 25 68 60 4 4 Perm Prot/Perm Perm Prot/Perm
8 Las Vegas Blvd / Bridger Avenue CLV 30 25 68 60 4 4 Perm Perm Perm Perm
9 Las Vegas Blvd / Fremont Street CLV 30 25 60 50 4 2 Prot/Perm N/A Prot N/A
10 Las Vegas Blvd / Stewart Avenue CLV 30 25 68 60 4 4 Prot/Perm Prot/Perm Prot/Perm Prot/Perm
11 Las Vegas Blvd / Ogden Avenue CLV 30 25 68 60 4 4 Prot/Perm Prot/Perm Perm Perm
12 Fourth Street / Bridger Avenue CLV 25 25 60 60 3 4 N/A Perm Perm Perm
13 Frouth Street / Fremont Street CLV 25 N/A 60 N/A 3 N/A N/A Prot N/A N/A
14 Fourth Street / Stewart Avenue CLV 25 25 68 60 4 4 N/A Prot N/A Prot
15 Main Street / Carson Avenue CLV 30 15 64 60 4 2 Perm Perm Perm Perm
16 Main Street / Bridger Avenue CLV 30 25 64 60 4 4 Perm Perm Perm Perm
17 Main Street / Ogden Avenue CLV 30 25 68 68 4 4 Prot/Perm Prot/Perm Perm Perm
18 Main Street / Stewart Avenue CLV 30 25 65 60 4 4 Prot/Perm N/A Prot N/A
19 Main Street / Fremont Street CLV 30 N/A 60 N/A 4 N/A Perm Perm N/A Perm
20 Island Way / Tropicana Avenue CC 15 35 55 116 4 8 Prot Prot Prot Prot
CLV - City of Las Vegas 
COH - City of Henderson 
CNLV - City of North Las Vegas
N/A - Not Applicable Perm - Permitted 
Prot - Protected
Prot/Per - Protected and Permitted 
N/A - Not Applicable
* Control Sites
Table 6  Observations made at study sites
Site#
Location 
Street (I) / Street (2)
Key Observations
1 La.s Vegas Blvd / Bellagio Drive*
High volumes of traffic obseived along Las Vegas Boulevard. 
Observations were taken on a Friday anticipating highj^destrian volumes.
2 Koval Lane / Flamingo Road*
High volumes of traffic are observed atong Flamingo Road in the morning 
and evening peak hours.
3 Las Vegas Blvd / Lake Mead Blvd*
74% of the pedestrians belong to African American and Hispanic 
ethinicities. Observations taken on a weekday.
4 Maryland Parkway / Siena Vista Dr*
The site is adjacent to a shopping mall. The percentage of yonger 
pedestrians is more than percent of older pedestrians.
5 Warm Springs / Valle Verde
Site is located adjacent to a school. Higher volumes of younger 
pedestriaas.Presence of corssing gaurds observed.
6 Carmel Valley / Horizon Ridge
The pedestrian volumes are too taw. Over 90% of pedestrians are over the 
age of 55 years.
7 Las Vegas Blvd / Carson Avenue
60% of the pedestrians are found to be Caucasian. Low pedestrian 
volumes observed compared to other downtown sites.
8 Las Vegas Blvd / Bridger Avenue
Pedestrians complying in the AM peak hour are less due to lower traffic 
volumes. Low pedestrians volumes observed.
9 Las Vegas Blvd / Fremont Street
High pedestrians volumes observed. Eight conflicts were obseived due to 
pedestrian not yielding to vehicles
10 Las Vegas Blvd / Stewart Avenue
Survey conducted on a weekend day. Percent of pedestrians in the age 
range of 18-55 are found to be more at this site.
11 Las Vegas Blvd / Ogden Avenue
The site is close to the Fremont Street Ex|%rience. Five conflicts recorded 
due to the failure of pedestrians to yield to vehicles.
12 Fourth Street / Bridger Avenue
The location is surrounded by mixed land use. The site is away from the 
downtown attractions. Hence, low pedestrian volumes are observed.
13 Frouth Street / Fremont Street
Higher pedestrian volumes observed. Percent of pedestrians not complying 
with the signal is found to be more.
14 Fourth Street / Stewart Avenue
The site is adjacent to the Downtown Transportation Center. High 
pedestrian volumes oberseved.
15 Main Street / Carson Avenue
Pedestrians complying in the PM peak hour are less due to lower traffic 
volumes. There are no conflicts observed.
16 Main Street / Bridger Avenue
One conlfict was observed which was because of the pedestrian not 
yielding to the vehicle.
17 Main Street / Ogden Avenue
The site is adjacent to two downtown casinos. Higher numbers of elder 
pedestrians are observed in the AM peak hour.
18 Main Street / Stewart Avenue
This is a T-intersection. Seven conflicts were observed. High volumes of 
pedestrians are during the PM peak hours
19 Main Street / Fremont Street
Three legged intersection with third leg providing access in to The Plaza 
casino. Percent of pedestrians complying with the signal is more.
20 Island Way / Tropicana Avenue
Traffic volumes are observed to be high a tang Tropicana Avenue. Percent 
of pedestrians between the age of 18-55 years is found to be high.
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W arm Springs -  Valle Verde:
This site lies within the jurisdiction of the City of Henderson. This is the only location 
which is in close proximity to a school. This site is the intersection of a four lane major 
road with a speed limit of 40 mph and a four lane local road with a speed limit of 30 mph. 
The school near by the site explains the high percentage of younger pedestrians at the 
site. 59 percent of pedestrians at the site are under the age o f 18 years. M ost of the 
pedestrians are students o f the school near by the intersection. During the school hours 
crossing guards are provided to help the kids cross the street safely. Due to the presence 
of the crossing guards it is observed that the percentage of compliance to signal is very 
high. Figure 6  and Figure 7 depict the schematic and the aerial representations 
respectively of the study site.
I
HIL I
WARMSPRINGS
I l f
Figure 6  Schematic representation of Warm Springs /  Valle Verde intersection
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Figure 7 Aerial view of W arm Springs /  Valle Verde intersection
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CHAPTER 5
FINDINGS OF THE STUDY 
Demographic Analysis
A total of 19,141 pedestrians were observed in the study. A visual basic code was 
used to calculate the number of male and female pedestrians in each of the four 
pedestrian measures o f effectiveness. Also the number of pedestrians in each age group 
and ethnicity were obtained for all the four pedestrian measures of effectiveness for each 
site. This demographic information is used to calculate the overall rates of measures of 
effectiveness at the treatment and control sites. The demographic information is also used 
to plot the difference in pedestrian behavior by gender, age group and ethnicity. These 
plots are used to find out the differences in pedestrian behavior by each demographic 
category.
The overall rates are shown in Table 7. The overall rates for all the pedestrians 
irrespective of the demographic category suggest that there is not much o f a difference in 
the pedestrian behavior for the first three MOEs at the control and treatment sites. But, 
there is a significantly larger proportion of pedestrians trapped in the middle for control 
sites compared to the treatment sites. Thus the countdown signals are seen to help reduce 
the proportion of pedestrians who are trapped in the middle.
34
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Table 7 Demographic summary o f overall rates of pedestrian measures o f effectiveness
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# Measure of Effectiveness Total# of Pedestrians
Measure 1 Measine 2 Measure 3 Measure 4
Treatment
Intersections
Control
Intersections
Treatment
Intersections
Control
Intersections
Treatment
Intersections
Control
Intersections
Treatment
Intersections
Control
Intersections
1 Total Pedestrains 19,141 81.5% 81.8% 16.0% 15.8% 2.5% 2.4% 13% 7.0%
2 Male Pedestrians 11,988 80.5% 80.8% 16.6% 16.7% 2^% 2.6% 1.4% 73%
3 Female Pedestrians 7,153 83.4% 83.0% 14.8% 14.7% 1.7% 23% 13% 63%
4 Pedestrains less than 18 years 702 92.8% 90.4% 5.7% 9.0% 1.2% 1.0% 03% 1.3%
5 Pedestrains between 18 and 55 years of age 13,440 81.1% 80.7% 16.3% 16.7% 2j% 2.6% 1.8% 6.1%
6 Pedestrians greater than 55 years 4,999 81.5% 83.2% 16.0% 14.8% 2j% 23% 0.5% 15.2%
7 Caucasian pedestrians 12,608 81.4% 80.7% 16.4% 17.5% 2.1% 24% 1.4% 73%
8 African American Pedestrians 2,890 78.5% 82.0% 18.2% 15.1% 3J% 1.4% 1.3% 6.7%
9 Hispanic Pedestrians 2,812 84.7% 89.0% 12.3% 9^% 3.4% 1.6% 1.4% 23%
10 Other Pedestrians 831 83.5% 80.5% 12.3% 17.3% 4.0% 33% 0.0% 12.8%
Measure 2 - Pedestrians starting crossing on Don't Walk Sign 
Measure 3 - Pedestrians starting crossing on Flashing Don't Walk sign 
Measure 4 - Pedestrians Trapped in the Middle
The overall rates are also plotted graphically for each demographic category. Figure 8  
depicts the percentage of pedestrians complying with the signal by age group. It can be 
seen from the figure that the percent of younger pedestrians com plying is more in case of 
the treatment sites, although the increase is relatively small in scale. Hence, the 
pedestrian countdown signals appear to help increase the pedestrian compliance to the 
signal except in case o f older pedestrians.
Percent of pedestrians complying with the signai by Age Group
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Figure 8  Percentage of pedestrians complying with the signal by Age Group
Female pedestrians are found to be complying with the signal more compared to the 
male pedestrians at both treatment and control sites. African Americans have the lowest 
compliance percentage o f all the ethnicities at the treatment sites.
36
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Figure 9 presents the pedestrians starting to cross the street on the FDW  sign. H igher 
percentage of male pedestrians was found to be starting to cross on FDW  sign compared 
to female pedestrians and also at treatment sites. In case of female pedestrians, higher 
percentage is observed at control sites. Thus, the countdown timers have a smaller 
percent of female pedestrians starting crossing the street on FDW  sign.
Percent of pedestrians starting on FDW sign by Gender
5.0%
4.0%
3.0%
2 .0%  -
1 .0%
0 .0%
□ Male Pedestrians 
B Female Pedestrians
2.9%
2 .6%
1.7%
Treatment Intersections Control Intersections
Figure 9 Percentage of pedestrians starting to cross on FDW  sign by Gender
The countdown signal is observed to encourage higher percent o f younger (less than 
18 years of age) and elderly (more than 55 years of age) pedestrians to start crossing on 
FDW sign. Pedestrians belonging to all ethnicities except Caucasian were observed to be 
encouraged to start crossing the street on FDW  in the presence of countdown timers.
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Figure 10 represents the percentage of pedestrians trapped in the middle of the street 
at the treatment and control sites categorized by age group. As can be seen from the plot, 
higher percentage of pedestrians is found to be trapped in the middle in case o f sites 
without the countdown timers. Figure 11 shows the relation between the proportion of 
pedestrians trapped and the width of the street at both the treatment and control sites. 
Regression analysis was performed on the plot to see if  there is a relation between the 
width of the road and the percent of pedestrians trapped in the middle. The output from 
the regression analysis is followed by Figure. 10.
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Figure 10 Percentage of pedestrians trapped in the middle by Age Group
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Relation between percent pedestrians trapped and the width
of the street
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8020 40 1 0 0 1 2 0 140
Width of the street
Figure 11 Pedestrians trapped in the middle vs. width of the street
Regression Statistics
Multiple R 0.68
R Square 0.47
Adjusted R Square 0.38
Standard Error 0.06
Observations 8
Coefficients Standard Error tS ta t P-value
Intercept -0.11 0.09 -1.20 0.27
X Variable 1 0.00 0.00 2.29 0.06
df SS MS F Significance F
Regression 1 0.02 0.02 5.24 0.06
Residual 6 0.02 0.00
Total 7 0.04
From the regression analysis it can be deduced that there is no relation between the width 
of the street and the percent of pedestrians trapped in the middle.
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Statistical Analysis
The purpose of the statistical analysis is to determine if the pedestrian countdown 
signals are helpful for pedestrians. For the purpose of the statistical analysis, the number 
of pedestrians starting to cross the street on the D on’t Walk sign and the FDW  sign are 
combined and termed as pedestrians not complying with the signal. Pedestrians not 
complying with the signal are considered as the number of failures, whereas the 
pedestrians complying with the signal (starting cross the street on W alk sign) are 
considered successes. The test is to observe the different between the proportions of 
successes in the two populations (control and treatment sites).
The data on the number of successes from two independent populations (treatment 
sites, Y; and control sites, Y 2 ) is available. Let treatment sites be population 1 (n%) and 
control sites population 2 (n2 ). The proportions o f successes for both the groups (p i, p2) 
are obtained. A hypothesis test of the difference between the two proportions is 
conducted at certain level of confidence. This test is performed using MINITAB 14. The 
p-value obtained from the output of MINITAB 14 is used to either accept or reject the 
null hypothesis. Similar test is conducted for the total number of pedestrians trapped in 
the middle. The null and alternate hypotheses are stated as follows.
Ho; P 1-P2  = 0 
Hr. p ,-p 2  > 0
W here pi, P2  = Population proportions of treatment and control sites
In case o f measure 4 (pedestrians trapped in the middle), pi and p2  are the population 
proportions of control and treatment sites respectively. The p-values from the statistical 
analysis on the pedestrian measures o f effectiveness for control and treatment sites are
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presented Table 8 . Table 9 summarizes if we accept or reject the null hypothesis based on 
the p values shown in Table 8 .
Table 8  P-values for different cases observed using M INITAB 14
Level of Confidence Measure 1 Measure 4
Total Pedestrians 95% 0.657 0 . 0 0 0
Gender Male 95% 0.620 0 . 0 0 0Female 95% 0.343 0 . 0 0 0
Age Group
<18 years 95% 0.100 0.047
18-55 years 95% 0323 0 . 0 0 0
> 55 years 95% 0.789 0 . 0 0 0
Ethnicity
Caucasian 95% 0.042 0 . 0 0 0
African American 95% 0.993 0 . 0 0 0
Hispanic 95% 0.996 0.005
Other 95% 0.163 0 . 0 0 0
Measure 1 - Pedestrians complying vnth the signal 
Measure 4 - Pedestrians Trapped in the Middle
Table 9 Information on either accepting or rejecting the null hypothesis
Level of Confidence Measure 1 Measure 4
Total Pedestrians 95% A ccept Reject
Gender IVfale 95% A ccept RejectFemale 95% A ccept Reject
Age Group
< 18 years 95% A ccept Reject
18 - 55 years 95% A ccept Reject
> 55 years 95% A ccept Reject
Ethnicity
Caucasian 95% Reject Reject
African American 95% A ccept Reject
Hispanic 95% A ccept Reject
Other 95% A ccept Reject
Measure 1 - Pedestrians starting crossing on Walk Sign 
Measure 4 - Pedestrians Trapped in the Middle
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The results of the statistical analysis suggest that there is not much of a difference 
between the proportion of pedestrians complying at the treatment sites and the control 
sites. The results also suggest that there is a statistical significance in the proportion of 
pedestrians trapped at control and treatment sites. The control sites have large proportions 
of pedestrians trapped in the middle compared to the treatment sites.
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Graphical Analysis
A summary of all the vehicular movements observed at the intersections and also 
numbers of vehicles observed in each measure of effectiveness are shown in Table 10. 
Table 11 and Table 12 summarize the information of widths W i, W 2 , W 3  and the number 
of opposing through lanes that the left turning vehicles have to encounter on all the 
approaches at the treatment and control intersections respectively. Figure 12 depicts the 
graphical representation of the widths W i, W 2  and W 3
Figure 12 Graphical representation of widths W i, W2 and W3
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Site# Location
Total Number of 
Vehicles
Number of Vehicles 
Yieldii^ Evasive actions
Vehicles crossing 
during Amber and Red
Left Thru Right Left Thru Right Left Thru Right Left Thru Right
1 Las Vegas Blvd /  Bellagio Drive* 661 6,400 323 3.2% 2.4% 67.5% 0.2% 82% 3.0%
2 Flamingo Rd / Koval Lane* 522 10,936 352 21.1% 1.3% 562% 5.7% 1.7%
3 Las Vegas Blvd /  Lake Mead Blvd* 309 6,121 237 6.1% 0.3% 30.0% 24% 12%
4 Maryland Parkway /  Sierra Vista Dr* 234 3,876 140 6.4% 47.9%
5 Warm Springs /  Valle Verde 233 4,033 144 6.4% 7^%
6 Horizon Ridge / Carmel Valley 83 1,256 110
7 Las Vegas Blvd / Carson Avenue 174 3,525 151 10.3% 47.7% 0.6% 62% 2.0%
8 Las Vegas Blvd / Bridger Avenue 111 3,494 83 21.6% 32.5% 22% 12% 32% 1.5%
9 Las Vegas Blvd / Fremont Street 153 2,846 118 10.5% 65.3% 52% 0.5% 6.5% 02%
10 Las Vegas Blvd / Stewart Avenue 190 3,511 106 7.9% 60.4% 52% 0.9% 84% 2.4%
11 Las Vegas Blvd /  Ogden Avenue 188 4,204 115 9.0% 60.0% 22% 2.1% 1.0%
12 Fourth Street /  Bridger Avenue 49 898 69 22.4% 15.9% 2.0% 1.7%
13 Frouth Street /  Fremont Street 610 34% 1.3% 4.6%
14 Fourth Street /  Stewart Avenue 82 1,411 60 13.4% 18.3% 1.7%
15 Main Street /  Carson Avenue 126 2,931 104 19.8% 12% 19.2% 02% 1.1%
16 Main Street /  Bridger Avenue 131 3,109 95 20.6% 20.0% 02% 0.5%
17 Main Street /  Ogden Avenue 171 3,198 197 32.7% 31.5% 24% 1.2%
18 Main Street /  Stewart Avenue 166 2,156 107 10.2% 51.4% 42% 10.8% 1.1%
19 Main Street /  Fremont Street 19 2,274 15.8% 12%
20 Tropicana Avenue /  Island Way 388 7,964 178 43.0% 1.3% 70.2% 1.5% 5.9% 1.8%
♦Control sites - Sites without the countdown signal Blank Cell - Not Applicable
Table 11 Information on the street widths and opposing through lanes for treatment sites
s . N o I^ocation
S tr e e t  1 S tr e e t  2
S tr e e t  (1) /  S tr e e t  (2) S B N B W B £B
W  1 (F t) 37 33 48 48
1 W a rn i S p rin g s  /  Valle V erde W 2 (F t) 90 90 70 70
O p p  T h ru 2 2 2 2
W  1 (F t) 39 22 48 48
2 C arm el Valley /H orizon  R idge W 2 ( F t) 90 90 40 57
O p p  T h ru 1 1 2 2
W 1 (F t) 38 36 27 32
3. L as V egas B lvd /  C a rso n  A v e n u e W 2 (F t) 60 60 68 68
O p p  T h ru 2 2 2 2
W  1 (F t) 36 37 27 23
4 Las V egas B lvd /  B rid g e r A v e n u e W 2  (F t) 60 60 68 68
O p p  T h ru 2 2 2 2
W 1 (F t) 33 N /A 28 N /A
5 Las V egas B lvd /  F rem o n t S tree t W 2 (F t) 50 N /A 60 N /A
O p p  T h ru 2 N /A 0 N /A
W  1 (F t) 38 38 33 30
6 Las V egas B lvd /  S tew art A v e n u e W 2 (F t) 60 60 68 68
O p p  T h ru 2 2 2 2
W  1 (F t) 37 33 32 33
7 Las V egas B lvd /  O g d en  A v e n u e W 2 (F t) 60 60 64 68
O p p  T hru 2 2 1 1
W 1 (F t) N /A 8 N /A 33
8 F o u rth  S tre e t /  B iid g e r A  v e n u e W 2  (F t) N /A 60 N /A 60
O p p  T h tu N /A 0 N /A 2
W  1 (F t) N /A N /A N /A N /A
9 F ro u th  S tre e t /  F rem on t S tree t W 2 (F t) N /A N /A N /A N /A
O p p  T h ru N /A N /A N /A N /A
W  1 (F t) N /A 7 N /A 31
10 F o u rth  S tre e t /  S tew a it A v e n u e W 2 (F t) N /A 60 N /A 68
O p p  T h ru N /A 0 2 2
W 1 (Ft) 36 27 30 42
1 1 M ain  S tre e t /  C a rso n  A v e n u e W 2 ( F t) 60 52 63 63
O p p  T h tu 2 2 1 1
W 1 (F t) 36 28 25 25
12 M ain  S tre e t /  B iid g e r  A v e n u e W 2  (Ft) 58 40 64 64
O p p  T h ru 2 2 1 1
W 1 (Ft) 35 30 27 35
13 M ain  S tre e t /  O g d en  A v e n u e W 2 ( F t) 62 70 68 66
O p p  T h ru 2 2 2 2
W  1 (Ft) 35 N /A 28 N /A
14 M ain  S tre e t /  S tew art A v e n u e W 2  (Ft) 60 N /A 65 N /A
O p p  T hru 2 N /A 0 N /A
W  1 (Ft) N /A 28 N /A 55
15 M ain  S tre e t /  F rem ont S treet W 2 (F t) N /A 75 N /A 52
O p p  T hru N /A 2 N /A 0
W  1 (Ft) 30 33 55 N /A
16 Island  W a y  / T ro p ic a n a  A v e n u e W 2 (F t) 1 16 1 16 55 N /A
O pp  T h tu 0 0 4 N /A
N /A  - N ot Aj^ilicaM e
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Table 12 Information on the street widths and opposing through lanes for control sites
S.No Location 
Street (1 ) / Street (2)
Street 1 Street 2
SB NB WB EB
1 Las Vegas Blvd /  Bellagio Drive
W I (Ft) N/A 80 N/A 80
W 2 (Ft) N/A 100 N/A 120
Opp Thru 4 4 0 0
2 Koval Lane / Flamingo Rd
W I (Ft) 37 40 60 50
W 2(Ft) 100 100 90 90
Opp Thru 2 2 3 3
3 Las Vegas Blvd / Lake Mead Blvd
W l(F t) 42 37 75 60
W 2 (Ft) 120 125 92 75
Opp Thru 2 2 3 3
4 Maryland Parkway / Sierra Vista Dr
W l(F t) 45 45 24 27
W2(Ft) 30 48 85 85
Opp Thnj 3 3 1 1
N/A - Not AgdicaMe
It can be observed from Tables 12 and 13 that the control sites have wider streets and 
more lanes com pared to the treatment sites. Also Table 10 suggests that the traffic 
volumes at these sites are high compared to the treatment sites. The graphical analysis 
takes a look at the affect of these site characteristics on the pedestrian and motorist 
behavior. Table 13 provides information regarding the type of signal on each approach of 
the intersection for all the study intersections.
46
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 13 Information on the type of signal for ail the four approaches
S.No I^ocation
Street 1 Street 2
Street (1) /  Street (2) SB NB W B EB
1 Las V egas B lvd /  B ellagio Drive Prot P lot Prot Prot
2 K oval Lane /  Flam ingo Rd Prot Prot Prot Prot
3 Las V egas B lvd /  Lake M ead  Blvd Prot Prot Prot Prot
4 M aryland Parkway /  Sierra V ista Dr Prot/Perm Prot/Perm Penn Perm
5 W arm  Springs /  Valle Verde P io t/P en n Prot/Perm Prot/Perm Prot/Perm
6 Carmel Valley /H orizon R idge Perm Perm Prot Prot
7 Las V egas B lvd  /  Carson A v e n u e Perm Prot/Perm Perm Prot/Perm
8 Las V egas B lvd /  Bridger A v e n u e Pemr Penn Perm Perm
9 Las V egas B lvd /  Fremont Street Prot/Perm N/A Prot N /A
10 Las V egas B lvd /  Stewart A v e n u e Prot/Peim Prot/Perm Prot/Perm Prot/Perm
11 Las V egas B lvd  /  O gden A v en u e Prot/Perm Prot/Perm Perm Perm
12 Fourth Street /  B iidger A v e n u e N /A Perm Perm Perm
13 Frouth Street /  Fremont Street N/A Prot N /A N /A
14 Fourth Street /  Stewart A v en u e N /A Prot N /A Prot
15 M ain Street /  Carson A v en u e Perm Penn Perm Perm
16 M ain Street /  Bridger A v en u e Perm Penn Perm Perm
17 M ain Street /  O gden  A v e n u e Prot/Perm Prot/Perm P enn Perm
18 M ain Street /  Stew ait A v en u e Prot/Penn N /A Prot N /A
19 M ain Street /  Fremont Street Perm Penn N /A Perm
20 Island W ay  /  Tropicana A v e n u e Prot Prot Prot P lot
PeiTn - Permitted 
Prot - P io tected
Prot/Per- Protected and Permitted 
N /A  - N ot A pplicab le
Figure 13 depicts the percentage o f left turning vehicles yielding as a function of the 
total number of left turning vehicles per hour at all the sites with permitted signals. The 
results from the regression analysis are followed by the figure. The regression analysis 
suggests that as the total number of vehicles per hour increases the percent of left turning 
vehicles yielding decreases. Although the coefficient of determination for this model is 
low, the F-statistic and the T-statisties indicate that the model is statistically significant at 
about 94 percent confidence level.
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Relation betw een percent left turning vehicles and total left
turning vehicles
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Figure 13 Left turning vehicles yielding vs.tum ing vehicuar volume at site with permitted
signal control
Regression Statistics
Multiple R 0.52
R Square 0.27
Adjusted R Square 0.21
Standard Error 0.11
Observations 14
Coefficients Standard Error tStat P-vaiue
Intercept 0.29 0.07 4.41 0.00
X Variable 1 0.00 000 -2.09 0.06
df SS MS F Significance F
Regression 1 0.06 0.06 4.37 0,06
Residual 12 0,15 0.01
Total 13 0,21
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Relation between percent left turning vehicles and total left
turning vehicles
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Figure 14 Left turning vehicles yielding vs. turning vehicular volume at sites with
protected/permitted signal control
Regression Statistics
Multiple R 0.39
R Square 0.15
Adjusted R Square 0.04
Standard Error 0.09
Observations 10
Coefficients Standard Error tS tat P-vaiue
Intercept 0.21 0.07 2.99 0.02
X Variable 1 0.00 0.00 -1.19 0.27
df S S MS F Significance F
Regression 1 0.01 0.01 1.41 0.27
Residual 8 0.07 0.01
Total 9 0.08
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Figure 14 presents the percentage of left turning vehicles yielding versus the total 
number of left turning vehicles per hour at all the sites with protected/permitted signals. It 
can be deduced from the regression analysis that there is no relation between motorists 
yielding and the protected /perm itted signal.
Figure 15, Figure 16, and Figure 17 represent the percent o f left turning vehicles 
yielding versus the widths W i, W 2  and W 3 respectively at the control sites. Regression 
analysis is performed for all the plots to find out that neither of the widths has any 
relation with the num ber of motorists yielding. The outputs from the regression analysis 
are followed by the Figures.
Control Sites - % vehicles yielding vs WI
25.0%
« 20.0%
2  15.0%
3  10 .0%
0 .0%
60 70 8020 30 40 50 900 10
Width (WI)
Figure 15 Left turning vehicles yielding at control sites versus the width W ,
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Regression Statistics
Multiple R 0.13
R Square 0.02
Adjusted R Square -0.06
Standard Error 0.06
Observations 14
Coefficients Standard Error tS tat P-vaiue
Intercept 0.04 0.05 0.91 0.38
X Variable 1 0.00 0.00 0.47 0.65
df SS MS F Significance F
Regression 1 0.00 0.00 0.22 0.65
Residual 12 0.04 0.00
Total 13 0.04
Control Sites - % vehicles yielding vs W2
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Figure 16 Left turning vehicles yielding at control sites versus the width W 2
Regression Statistics
Multiple R 
R Square
Adjusted R Square 
Standard Error 
Observations
0.08
0.01
-0.08
0.06
14
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Coefficients Standard Error tS tat P-vaiue
Intercept 0.08 0.06 1.37 0.20
X Variable 1 0.00 0.00 -0.29 0.78
df SS MS F Significance F
Regression 1 0.00 0.00 0.08 0.78
Residual 12 0.04 0.00
Total 13 0.04
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Figure 17 Left turning vehicles yielding at control sites versus the width W 3
Regression Statistics
Multiple R 0.05
R Square 0.00
Adjusted R Square -0.08
Standard Error 0.06
Observations 14
Coefficients Standard Error t Stat F-value
Intercept 
X Variable 1
0.08 0.07 
0.00 0.00
1.08 0.30 
-0.19 0.85
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df SS MS F Significance F
Regression 1 0.00 0.00 0.04 0.85
Residual 12 0.04 0.00
Total 13 0.04
Similar plots are drawn for the treatment sites, and similar patterns are observed. The 
relationship between the percent o f vehicles yielding and the widths W i, W 2, and W 3 are 
depicted in Figures 18, 19 and 20. After the regression analysis on the motorist measures 
of effectiveness, it is not conclusive that the countdown timers are helpful to the 
motorists
Treatment Sites - % vehicles yielding vs WI
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♦♦o 20.0%
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o>
C 10.0%
♦ ♦
5.0%
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Width (WI)
Figure 18 Left turning vehicles yielding at treatment sites versus the width W,
Regression Statistics
Multiple R 0.10
R Square 0.01
Adjusted R Square -0.01
Standard Error 0.08
Observations 49
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Coefficients Standard Error t Stat P-vaiue
Intercept 0.13 0.04 2.94 0.01
X Variable 1 0.00 0.00 -0.69 0.50
df SS MS F Significance F
Regression 1 0.00 0.00 0.47 0.50
Residual 47 0.29 0.01
Total 48 0.30
Treatment Sites - % vehicles yielding vs W2
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Figure 19 Left turning vehicles yielding at treatment sites versus the width W]
Regression Statistics
Multiple R 0.14
R Square 0.02
Adjusted R Square 0.00
Standard Error 0.08
Observations 49
Coefficients Standard Error t Stat P-vaiue
Intercept 0.05 0.05 0.92 0.36
X Variable 1 0.00 0.00 0.98 0.33
df SS MS F Significance F
Regression 1 0.01 0.01 0.97 0.33
Residual 47 0.29 0.01
Total 48 0.30
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Figure 20 Left turning vehicles yielding at treatment sites versus the width W 3
Regression Statistics
Multiple R 0.11
R Square 0.01
Adjusted R Square -0.01
Standard Error 0.08
Observations 49
Coefficients Standard Error tStat P-vaiue
Intercept 0.05 0.07 0.78 0.44
X Variable 1 0.00 0.00 0.74 0.46
df SS MS F Significance F
Regression 1 0.00 0.00 0.55 0.46
Residual 47 0.29 0.01
Total 48 0.30
Figure 21 depicts the relation between the percentage of vehicles yielding to pedestrians 
and the total number of pedestrians. The figure is followed by the regression analysis 
which shows that there is no relation between the two variables.
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Treatment Sites - % vehicles yielding vs Number of Pedestrians/Hr
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Figure 21 Left turning vehicles yielding at treatment sites versus the total pedestrians
Regression Statistics
Multiple R 0.10
R Square 0.01
Adjusted R Square -0.06
Standard Error 0.12
Observations 16
Coefficients Standard Error tS tat P-vaiue
Intercept 0.14 0.05 2.93 0.01
X Variable 1 0.00 0.00 0.38 0.71
df SS MS F Significance F
Regression 1 0.00 0.00 0.15 0.71
Residual 14 0.19 0.01
Total 15 0.19
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Pedestrian Interviews
Along with the surveys conducted at some o f the sites U ser Interviews were 
conducted, where people who were using the countdown signals were asked some 
questions. The primary objective of these interviews was to understand pedestrian’s 
interpretation of the countdown signal. The sample questionnaire is shown in Figure 1. 
The survey was conducted at different sites and a total o f 69 pedestrians responded to the 
user interviews. The pedestrians were also asked for any comments or suggestions 
regarding improving this countdown signal further. Not all of the users answered all the 
questions. The summary of the answers obtained from the user surveys is shown in Table 
14.
Table 14 Summary of pedestrian interviews
Q# Total Total %
1 Type of Signal
Countdown 64 93%
Standard 5 7%
Total 69 100%
2 Meaning of Flashing hand
Stop Crossing 7 10%
Don’t start crossing 60 90%
Total 67 100%
3 Meaning of time on Countdown Signal
Time left to cross 61 92%
Time before next signal 5 8%
Total 66 100%
4 Which signal is easy to understand
Timer starting with FDW 44 69%
Timer starting with Walk 20 31%
fo b l 64 100%
5 Does the new signal improves safety
Yes 59 87%
No 9 13%
Total 68 100%
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CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS 
Conclusions
From the demographic analysis of the pedestrian measures of effectiveness, it can be 
inferred that the countdown signals are able to provide the pedestrians with information 
which they use to cross the road safely and more efficiently. But this information is being 
misused in some cases and pedestrians end up in a conflict with a motor vehicle. The 
pedestrian interviews indicate that the presence of a countdown tim er helps the 
pedestrians to understand the meaning o f the “Flashing D on’t W alk” sign properly. In 
most of the cases with the aid of a countdown timer, pedestrians are able to clear the 
intersection before getting into a conflict with the on coming vehicles.
Some people showed concern regarding the use of countdown signals for the visually 
impaired. Further research is proposed in this area. With the help of these countdown 
signals pedestrians are able to judge their speed to cross the road. Some pedestrians are 
showing concern about the clearance time not being enough for the elderly (people over 
55 years of age). The pedestrians also thought that the new countdown signal will 
improve safety.
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The motorist analysis shows that the motorist behavior is inconclusive. Hence, it 
cannot be concluded that the countdown timers are affecting the behavior of the 
motorists.
Recommendations
The pedestrian countdown signals are of no help for careless and impatient 
pedestrians. But for most pedestrians, this device has shown to be useful. Therefore, the 
use o f countdown signals is strongly recommended. Further research is proposed to 
evaluate ways to help the visually impaired using the countdown timers. Further research 
is also proposed to understand the affect of countdown signal on the motorist behavior.
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APPENDIX I
SITE CHARACTERISTICS AND KEY OBSERVATIONS AT STUDY SITES 
This appendix provides detailed site characteristics and a brief discussion o f key 
observations at all the control and treatment sites. The schematic and aerial 
representations of the study sites are provided.
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Las Vegas Boulevard -  Bellagio Drive:
This site is located in the heart of the resort corridor of Las Vegas and falls in to the 
jurisdiction of Unincorporated Clark County. It is the intersection of an eight lane major 
arterial (Las Vegas Blvd) with a speed limit of 30 mph and a driveway which leads into 
the Bellagio Casino. Figure 18 represents the schematic of the site. The traffic volumes 
along Las Vegas Boulevard are high. Observations at this location were taken on a Friday 
anticipating high tourist traffic. The percentage of pedestrians belonging to the age group 
of 18-55 at this site is found to be high during morning and evening peak hours. The 
volumes of younger pedestrians (age < 1 8  years) are less compared to other age groups.
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Figure 22 Schematic representation of Las Vegas Boulevard / Bellagio Drive intersection
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y
Figure 23 Aerial view of Las Vegas Boulevard / Bellagio Drive intersection 
Las Vegas Boulevard -  Lake M ead Boulevard:
Located in the City of North Las Vegas this site is surrounded by commercial land. It is 
the intersection of a six lane roadway with a four lane road both at a speed lim it of 35 
mph. The data for this site is obtained from the FHW A pedestrian safety project at the 
UNLV Transportation Research Center. The observations at this site are performed on 
weekdays. It is observed that 74 percent of the pedestrians at this location belong to the 
African American and Hispanic communities.
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Figure 24 Schematic representation of Las Vegas Boulevard / Lake M ead Boulevard
intersection
Figure 25 Aerial view of Las Vegas Boulevard /  Lake Mead Boulevard intersection
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Maryland Parkway -  Sierra Vista Drive:
This site lies within the jurisdiction of Clark County. The location has a mixed land use 
of residential and shopping. This is the intersection of a six lane roadway (Maryland 
Parkway) with a speed limit 30 mph, and a two lane local street (Sierra Vista Driver) with 
a speed limit of 25 mph. Since this site is adjacent to a shopping mall, the observations 
were performed on 19'^ o f July (Saturday) and 21®‘ of July (M onday) to cover the 
pedestrian and motorist behavior on a weekday and weekend day. Unlike other sites 
without the countdown signal, here the percentage o f younger pedestrians is more than 
the percentage o f pedestrians over the age o f 55 years. This is because of the nature of 
land use surrounding the intersection.
M A R Y U N DPKW Y
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Figure 26 Schematic representation of M aryland Parkway / Sierra Vista Drive
intersection
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Figure 27 Aerial view M aryland Parkway / Sierra Vista Drive intersection 
Flamingo Road -  Koval Lane:
This site also lies in the jurisdiction of Clark County. It is in close proximity of the resort 
corridor. This site is the intersection o f a six lane minor arterial with a speed limit 35 
mph, and a four lane minor arterial with speed limit of 35 mph. The pedestrian traffic at 
this intersection is very high. A high volume of traffic is observed during the morning 
and evening peak hours.
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Figure 28 Schematic representation of Flamingo Road /  Koval Lane intersection
W
I
Figure 29 Aerial View of Flamingo Road / Koval Lane intersection
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Tropicana Avenue -  Island Way:
This site lies within the jurisdiction o f Clark County. This location is also similar to Las 
Vegas Blvd / Bellagio Drive due to its proximity to the resort corridor. It is the 
intersection o f an eight lane major arterial (Tropicana Avenue) with a speed limit o f 35 
mph and a driveway which leads into San Remo casino. The traffic volumes along 
Tropicana Avenue are observed to be high during both the peaks. Data at this location 
was collected on a weekend day. It is found that the percentage of pedestrians belonging 
to the age group of 18-55 years is high. The percentage of younger pedestrians is less 
when compared to the other two age groups.
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Figure 30 Schematic representation of Tropicana Avenue /  Island W ay intersection
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Figure 31 Aerial view o f Tropicana Avenue /  Island W ay intersection 
Horizon Ridge -  Carmel Valiev:
This site lies within the jurisdiction of the City of Henderson. It is surrounded by a 
residential community on one side and a golf course on the other and hence the 
pedestrian volumes are found to be very low. This site is the intersection of a four lane 
local road with a speed limit of 30 mph with a two lane residential street with a speed 
limit of 25 mph. The pedestrian volumes obtained during different time periods are too 
low to evaluate the effectiveness of the countdown signal. Over 90 percent of the 
pedestrians observed at this location were over the age of 55 years. The percent of 
pedestrians complying with the signal is high at this location.
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Figure 32 Schematic representation of Horizon Ridge / Carmel Valley intersection
Figure 33 Aerial view of Horizon Ridge / Carmel Valley intersection
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Warm Springs -  Valle Verde:
This site lies within the jurisdiction of the City of Henderson. This is the only location 
which is in close proximity to a school. This site is the intersection o f a four lane major 
road with a speed limit of 40 mph and a four lane local road with a speed limit of 30 mph. 
The school near by the site explains the high percentage of younger pedestrians at the 
site. 59 percent of pedestrians at the site are under the age o f 18 years. M ost of the 
pedestrians are students o f the school near by the intersection. During the school hours 
crossing guards are provided to help the kids cross the street safely. D ue to the presence 
of the crossing guards it is observed that the percentage of compliance to signal is very 
high.
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Figure 34 Schematic representation of W arm Springs Road /  Valle Verde intersection
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Figure 35 Aerial view of W arm  Springs Road / Valle Verde intersection 
Las Vegas Boulevard -  Stewart Avenue:
This site lies within the jurisdiction o f City of Las Vegas. This is the intersection o f a four 
lane major road (Las Vegas Blvd) with another four lane road. It is located in downtown 
Las Vegas. Hence, survey at this site was conducted on a weekend day to get maximum 
input of pedestrians. It is observed that the percent of pedestrians belonging to the age 
group of 18-55 years is higher. The traffic volumes on the day o f observation were found 
to be high during both the morning and evening peak hours.
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Figure 36 Schematic representation of Las Vegas Boulevard /  Stewart Avenue
intersection
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Figure 37 Aerial view o f Las Vegas Boulevard /  Stewart Avenue intersection
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Fremont Street -  Fourth Street:
This site lies within the jurisdiction of the City of Las Vegas. Fremont Street is a street 
with no vehicular traffic. street is a one way street with low traffic volumes with three 
lanes. There is only one crosswalk and the volumes of pedestrians are very huge. Survey 
at this site was conducted on a weekend to get maximum number o f pedestrians. The total 
number o f pedestrians observed is not the exact representation of the total number of 
pedestrians on site. It is because o f large num ber of pedestrians crossing the street which 
made it difficult even for two people to make a note of all of them. Unlike other sites the 
percent of pedestrians not complying with the signal is more and in some cases even 
greater than those who are complying with the signal. This is because of the low traffic 
volumes and smaller width of the road.
FREMONT ST. 
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Figure 38 Schematic representation of Fremont Street / 4th Street intersection
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Figure 39 Aerial view of Fremont Street /  4th Street intersection
Fremont Street -  Main Street:
This site is located on one end of Fremont Street attraction. It is a three legged 
intersection with the third leg providing access in to The Plaza casino. Pedestrian 
behavior at this site is observed to be similar to the behavior of pedestrians at Fremont 
Street and 4'*’ Street. There are no conflicts observed during the survey period. The 
percentage of minorities is smaller compared to the percent of Caucasian pedestrians. 
Main Street is a major road with four lanes and high volumes of vehicles. Hence, the 
percent of pedestrians complying with the countdown signal is more. Pedestrians above 
the age of 55 and between the age group of 18-55 years make up the majority of 
pedestrians at this site.
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Figure 40 Schematic representation o f Fremont Street / Main Street intersection
Figure 41 Aerial view of Fremont Street / Main Street intersection
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Las Vegas Boulevard -  Carson Avenue:
This site also belongs within the jurisdiction of the City of Las Vegas. This is the 
intersection of a four lane major road with a speed limit of 30 mph with another four lane 
roadway with the same speed limit. It is one block away from Fremont Street experience. 
The pedestrian activity at this location is affected by the people com ing to other 
attractions around the place. This site is located adjacent to a parking garage which might 
be one of the reasons for the low pedestrian volumes. Four percent o f the pedestrians 
started during the flashing don’t walk sign. Caucasians comprise 60 percent of 
pedestrians at this site. Three percent of pedestrians started to cross when there was less 
than 5 seconds left on the countdown clock. A conflict was also observed when a 
pedestrian did not comply with the signal.
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Figure 42 Schematic representation of Las Vegas Boulevard / Carson Avenue
intersection
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Figure 43 Aerial view o f Las Vegas Boulevard / Carson Avenue intersection 
Las Vegas Boulevard -  Fremont Street:
This site is one of the ends of the Fremont Street Experience. It is located in the limits of 
the City of Las Vegas. The pedestrian volumes at this site are high. This site is the 
intersection of a four lane major road with a speed limit of 30 mph with a two lane road 
with a speed limit of 25 mph. Similar to the previous downtown locations this site also 
has a smaller youth pedestrian population. There were a total o f eight conflicts observed 
due to the pedestrians not complying with the signal and yielding to the vehicles. Two 
percent of the total pedestrians started illegally with less than 5 seconds left on the 
countdown clock. Another two percent started illegally between 5-10 seconds left on the 
clock. 3 percent of pedestrians started on Flashing don’t walk sign. This is another site
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with a high pedestrian volume. The numbers shown here may not represent the exact 
number of pedestrians.
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Figure 44 Schematic representation of Las Vegas Boulevard / Fremont Street intersection
Figure 45 Aerial view of Las Vegas Boulevard / Fremont Street intersection
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Las Vegas Boulevard -  Bridger Avenue:
This is yet another site in the City o f Las Vegas. This site is surrounded by office 
complexes. It is the intersection of a four lane major road with a four lane minor road. 
Three percent o f pedestrians started on Flashing don’t walk sign. Also three percent of 
pedestrians started illegally with less than 5 seconds remaining. There were a total of four 
conflicts due to pedestrians not yielding to the vehicles. Caucasians comprise 71 percent 
of total pedestrians at this site. The percent of pedestrians complying in the morning 
period are less than that in the evening. This is because of the low traffic in the morning 
hours. The survey was conducted on a weekend and hence the traffic is low. The site is 
an intersection of two minor roads with four lanes each and a speed limit of 30 mph. The 
land use surrounding the intersection is mixed. The pedestrian volumes are very low on 
the given day.
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Figure 46 Schematic representation of Las Vegas Boulevard / Bridger Avenue
intersection
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Figure 47 Aerial view of Las Vegas Boulevard / Bridger Avenue intersection
Main Street -  Carson Avenue:
This site is the intersection of a major four lane roadway with a speed limit o f 30 mph 
with another minor road with a speed limit of 25 mph. 98 percent of the pedestrians 
yielded for vehicles and there are no conflicts at this site. Three percent of pedestrians 
started during the FDW  sign. Two percent o f pedestrians started illegally when the clock 
has less than 5 seconds. This is because o f not yielding to the vehicles and not complying 
with the countdown signal. This behavior is observed between 6 - 8  P.M. The high 
pedestrian volumes during the evening period are because of the Casino and the Bus 
Terminal near the intersection. The percent of pedestrians complying with the signal
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decreased from morning period to evening period. This is because o f the reduction of 
traffic from morning to late in the evening.
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Figure 48 Schematic representation o f M ain Street / Carson Avenue intersection
%
Figure 49 Aerial view of M ain Street / Carson Avenue intersection
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Main Street -  Stewart Avenue:
This site is the intersection of a four lane major road with a four lane minor road. The 
speed limits on both the roads are 30 mph. There were a total of seven conflicts out of 
which four are due to the illegal start o f the pedestrian and the rest are because o f the 
pedestrian not yielding to the vehicle. Four percent of the pedestrians started on the FDW 
sign. One percent of pedestrians started illegally with less than 5 seconds on the clock. 
This is a T intersection with crosswalks on just two legs o f the intersection. The survey 
was conducted on a weekend, and hence we can see the high volumes o f pedestrians due 
to M ain Street Station Casino. As expected the pedestrian volumes are high in the 
evening peak hour.
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Figure 50 Schematic representation of Main Street / Stewart Avenue intersection
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Figure 51 Aerial view of Main Street /  Stewart Avenue intersection 
Main Street -  Bridger Avenue:
This site lies within the jurisdiction o f City o f Las Vegas. This site is a T intersection 
similar to that of M ain Street and Stewart Avenue. The traffic on M ain Street is 
moderate. Three percent of pedestrians started on the FDW sign. There was one conflict 
between a pedestrian and a vehicle because of the failure of the pedestrian to yield to the 
vehicle. Two percent o f pedestrians started illegally with less than five seconds left on the 
clock. One percent had 5 to 10 seconds before they could cross the road. The survey was 
conducted on a weekend day. As expected the pedestrian volumes are high in the evening 
peak hour. There were no younger pedestrians observed at this location.
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Figure 52 Schematic representation of Main Street /  Bridger Avenue intersection
Figure 53 Aerial view of Main Street / Bridger Avenue intersection
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Bridger Avenue -  Street:
The land surrounding this intersection has mixed use. There were fewer pedestrians 
around this intersection. There was one conflict recorded at the site because of the failure 
of a pedestrian to yield to a vehicle. Eight percent of pedestrians started on the FDW  sign. 
As expected there were no pedestrians younger than 18 years. 13 pedestrians started 
illegally and had 10 or fewer seconds on the clock when they started. The volume of 
pedestrians, as can be seen, was very low. There was little pedestrian activity at this 
intersection. Also the traffic volumes along Bridger and 4'*’ street were low and hence 
more people were seen not complying with the signal.
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Figure 54 Schematic representation o f Bridger Avenue / 4th Street intersection
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Figure 55 Aerial view o f Bridger Avenue /  4th Street intersection 
Stewart Avenue -  4‘*̂ Street:
This is the intersection o f two four lane m inor streets with a speed limit of 30 mph. 4*'’ 
street is a one way street. Traffic volumes along both the roads were moderate. This 
intersection is in close proximity to many business and entertainment centers. This site 
lies within the jurisdiction of the City of Las Vegas. The highest percent of pedestrians 
were between 18 and 55 years. No conflicts were observed in this intersection during the 
period of the surveys. Five percent of the total pedestrians started on the FDW  sign. And 
five percent of the pedestrians started illegally and have 1 0  seconds or less to reach the 
other side.
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Figure 56 Schematic representation of Stewart Avenue /  4th Street intersection
I
Figure 57 Aerial view of Stewart Avenue / 4th Street intersection
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Main Street -  Ogden Avenue:
This intersection has two big casinos on M ain Street on either side of Ogden Avenue. 
Traffic volumes on both the streets are moderate in the morning and high in the evening. 
The casinos are the cause of attracting pedestrians towards this intersection. The 
crosswalk with the highest usage is the one that connects both the casinos. This site is 
located in the jurisdiction of the City of Las Vegas. The observations at the site showed 
that in the morning period the elder pedestrians were higher in numbers compared to 
other age groups, where as in the evening period pedestrians between 18-55 years of age 
were more in number.
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Figure 58 Schematic representation o f Main Street / Ogden Avenue intersection
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Figure 59 Aerial view o f M ain Street / Ogden Avenue intersection 
Las Vegas Boulevard -  Ogden Avenue:
This is the intersection of a four lane major road with a speed limit of 30 mph with 
another four lane roadway with the same speed limit. It is one block away from the 
Fremont Street experience. The pedestrian activity at this location is affected by people 
coming to other attractions around the place. There were five conflicts recorded at this 
location during the survey. These were due to the failure of the pedestrian to yield to the 
vehicles. Also 2 percent of pedestrians started crossing on the FDW  sign. The land use 
around this intersection is mixed. Two comers o f the intersection are vacant land and the 
other two are commercial complexes. Hence we can see a variety of pedestrian activity at 
this intersection. Also the influence of Fremont Street has also contributed to the total
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pedestrians at this intersection. The percentage of pedestrians complying with the signal 
does not change from the morning to evening periods.
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Figure 60 Schematic representation of Las Vegas Boulevard /  Ogden Avenue intersection
Figure 61 Aerial view of Las Vegas Boulevard / Ogden Avenue intersection
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